The report in this issue of the Journal of the use of a silicone tube for the reconstruction of a nerve injury is the logical extension of a decade of basic neuroscience research from the core-group of Lundborg, Dahlin and Danielsen. Extending from the observation that the rat sciatic nerve will regenerate diagonally through the rectangular space of a silicone chamber, this group methodically analyzed the contents of cylindrical silicone chambers for neuronotrophic factors, and demonstrated that, given a choice, the regenerating peripheral nerve in the rat would preferentially choose a pathway with a nerve at the end than a tendon or muscle, (Lundborg et al, 1981; Lundborg et al, 1982b; Lundborg et al, 1982a) . This became the basis for subsequent work in subhuman primates ). Lundborg, Dahlin and Danielsen continue to report on the preliminary clinical work that will support randomized clinical trials in Sweden. The preliminary work for one patient with a distal ulnar nerve injury has been reported previously, twice, (Lundborg, 1991; Lundborg et al, 1991) and those results are similar to results reported in this issue for two patients with a distal median nerve injury.
Lundborg's group reports results for the two patients with median nerve injuries that are M4 S4 for the lZyear-old and M5 S3 + for the 21-year-old at 3 years after nerve reconstruction. These are clearly enviable results, even for primary repair of a distal nerve injury in relatively young patients, and are far better than the results reported recently using muscle grafts for similar mixed nerve injuries, by which technique the reported recovery was only MO S3 + (Calder and Norris, 1993) . Questions remaining to be answered for the silicone chamber technique are how the reported results would vary if the mechanism of injury were other than sharp, i.e., saw, contused, or avulsed, such that there would be a larger nerve defect, and how the results would vary if these were not primary repairs. For the two median nerve injuries reported by Lundborg's group, it would be informative to know what the actual nerve defect was after the nerve was trimmed, why a length of silicone tube of 3 to 4 cm was required if the nerves were set to have a gap of just 3 to 5 mm between them, how the nerve gap within the tube of 3 to 5 mm was chosen, and why the nerves were set "under slight tension" within the tube. It would also have been informative to know whether the carpal tunnel was decompressed at the time of surgery, whether particular attention was given to the relative rotation of the ends of the median nerve with respect to normal anatomic alignment for the motor branch, and whether any form of sensory re-education was utilized post-operatively. These questions will surely be answered in the future as Lundborg's group continues to publish on their approach.
The first silicone chamber patient reported by Lundborg et al ( 1991) , who underwent ulnar nerve repair, returned for surgical exploration after 3 years because of "irritation" at the wrist from the silicone tube. One of the two patients with the median nerve silicone chamber required a subsequent re-exploration to remove the silicone tube. This potential requirement for a '<second look" procedure after silicone chamber reconstruction requires careful consideration from all surgeons as we contemplate the future use of entubulation techniques. In the rat, the sciatic nerve will not regenerate more than 10 mm in a silicone tube. It is probably the absence of porosity that requires the axon sprouts to survive in an oxygen deficient environment, rather than an intrinsic property of the silicone, that inhibits nerve regeneration. A further consideration must be that entubulation of the rat sciatic nerve and the monkey median nerve with a non-constricting silicone tube results predictably in chronic nerve compression (Mackinnon et al, 1984; Mackinnon et al, 1985; . Silastic sheeting placed during neurolysis has required removal due to subsequent neuropathic pain and compression (Merle et al, 1989) . Recently, it has been demonstrated that a nerve regenerating through an area of compression caused by a silicone tube resulted in decreased nerve function (Johnston et al, 1993 ). Lundborg's preliminary observations do agree with this, since they had to re-explore and remove two of their three silicone tubes, even though when placed the tube was "about 30%" larger in diameter than the nerve. The conclusion from the above experimental and clinical studies is that the ideal method of entubulation will require a bioabsorbable nerve conduit.
The essence of the decade of observations from Lundborg's group is that the best results from nerve reconstruction will be obtained in the future by an approach that uses neurobiology instead of increasing emphasis on microsurgical approximation of the two ends of the nerve. Indeed, such is the influence of neurobiology, that deliberately creating a small gap, of 3 to 5 mm, between the ends of even a cleanly divided nerve, when no significant nerve defect is present, may be the optimal approach. The entubulation of the two ends of a nerve provides an environment that should minimize formation of the suture-line neuroma. This preliminary clinical work by Lundborg's group has demonstrated this to be the case for repair of the distal median and ulnar nerve when there is little if any nerve defect. The concept of entubulation already has been demonstrated to produce excellent experimental and clinical results for nerve defects up to 3 cm in the monkey ulnar nerve at the elbow and the human digital nerve in the hand (Dellon and Mackinnon, 1988; Mackinnon and Dellon, 1990 ) Importantly, however, those studies used a bioabsorbable entubulation technique, using the polyglycolic acid conduit, the NeurotubeTM. Thus entubulation is a concept that will serve both for primary and secondary nerve reconstruction and for nerve defects ranging from 0 to 30 mm. It must be anticipated that future improvements in recovery of nerve function will incorporate these evolving principles of neurobiology.
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